Bivascular liver perfusion in the anterograde and retrograde modes: zonation of the response to inhibitors of oxidative phosphorylation.
The action of cyanide (500 microM), 2,4-dinitrophenol (50 microM) and atractyloside (100 microM) on glycogen catabolism and oxygen uptake was investigated in the bivascularly perfused liver of fed rats. Cyanide, 2,4-dinitrophenol and attractyloside were infused at identical rates into the hepatic artery in either the anterograde or retrograde perfusion. The accessible aqueous cell spaces were determined by means of the multiple-indicator dilution technique. Glucose release, oxygen uptake and glycolysis were measured as metabolic parameters. Oxygen uptake changes per unit cell space caused by atractyloside (inhibition) and 2,4-dinitrophenol (stimulation) were equal in the retrograde perfusion (periportal cells) and the anterograde perfusion (space enriched in perivenous cells); the decreases caused by cyanide were higher in the retrograde perfusion. Glucose release from periportal cells was not increased upon inhibition of oxidative phosphorylation, a phenomenon which was independent of the mechanism of action of the inhibitor. There were nearly identical changes in glycolysis in the periportal and perivenous cells. It was concluded that: (1) oxygen concentration in the perfused rat liver, if maintained above 100 microM, had little influence on the zonation of the respiratory activity; (2) in spite of the lower activities of the key enzymes of glycolysis in the periportal hepatocytes, as assayed under standard conditions, these cells were as effective as the perivenous ones in generating ATP in the cytosol when oxidative phosphorylation was impaired; (3) the key enzymes of glycogenolysis and glycolysis in periportal and perivenous cells responded differently to changes in the energy charge.